Alpha 1-adrenoceptor activation elevates cytosolic calcium in rat pinealocytes by increasing net influx.
The regulation of [Ca2+]i in rat pinealocytes was studied using the fluorescent indicator quin2. Pinealocyte resting [Ca2+]i was approximately 100 nM; this rapidly decreased in low Ca2+ medium (approximately 10 microM), indicating there was a high turnover of [Ca2+]i in these cells. Norepinephrine (NE, 10(-6) M) increased [Ca2+]i to approximately 350 nM within 1 min; [Ca2+]i then remained elevated for 30 min. The relative potency of adrenergic agonists was NE greater than phenylephrine much greater than isoproterenol. Phentolamine (10(-6) M) and prazosin (10(-8) M) blocked the effects of adrenergic agonists; in contrast, propranolol (10(-6) M) or yohimbine (10(-6) M) had little or no effect. These observations indicate NE acts via alpha 1-adrenoceptors to elevate [Ca2+]i. The [Ca2+]i response to NE did not occur when [Ca2+]e was reduced to approximately 10 microM by adding EGTA 5s before NE, indicating an increase in net Ca2+ influx is involved rather than mobilization of Ca2+ from intracellular stores. The effect of NE was not blocked by nifedipine (10(-6) M), which did block a K+-induced increase in [Ca2+]i, presumably involving voltage-sensitive channels. Ouabain (10(-5) M) caused a gradual increase in [Ca2+]i; this increase was not blocked by nifedipine. Together these data indicate that pinealocyte [Ca2+]i may be influenced by mechanisms regulated by alpha 1-adrenoceptors, voltage-dependent Ca2+ channels, and perhaps a Na+/Ca2+ exchange mechanism stimulated by ouabain. These studies indicate that the pinealocyte is an interesting model to use to study the adrenergic regulation of [Ca2+]i because of the rapid and prolonged changes in [Ca2+]i produced by alpha 1-adrenoceptor activation.